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13I.  Public Dose

Regulations:  180 NAC 4-013, 180 NAC 4-014, 180 NAC 1-002, 180 NAC 4-031, 
180 NAC 4-032, 180 NAC 4-053.

Criteria: Licensees must do the following:
• Ensure that licensed gauges will be used, transported, and stored in such a way that

members of the public will not receive more than 1 millisievert (1 mSv) [100 millirem
(100 mrem)] in one year, and the dose in any unrestricted area will not exceed 0.02
millisievert (mSv) [2 mrem (millirem)] in any one hour, from licensed operations.

• Prevent unauthorized access, removal, or use of fixed gauges.

Public dose is defined in 180 NAC 1-002 as "the dose received by a member of the public from
exposure to radiation and/or radioactive material released by a licensee, or to any other source of
radiation under the control of a licensee."  Public dose excludes doses received from background
radiation and from medical procedures.  Whether the dose to an individual is an occupational
dose or a public dose depends on the individual's assigned duties.  It does not depend on the area
(restricted, controlled, or unrestricted) the individual is in when the dose is received.

In the case of fixed gauges, members of the public include persons who live, work, or may be
near locations where fixed gauges are used or stored and employees whose assigned duties do
not include the use of licensed materials and who work in the vicinity where gauges are used or
stored.  Since a fixed gauge presents a radiation field, the applicant must use methods to limit the
public dose such that the radiation level in an unrestricted area (e.g., a nearby walkway or area
near the gauge that requires frequent maintenance) does not exceed 1 mSv (100 mrem) in a year
or 0.02 mSv (2 mrem) in any one hour.

Because fixed gauges are generally permanently mounted (e.g., chained and locked to a storage
rack), they may not need to be in a locked area to prevent loss, theft, or unauthorized removal.
Operating and emergency procedures regarding security and lock-out procedures specified in this
document should be sufficient to limit the exposure to the public during use or storage and after
accidents. 

Public dose is also affected by the location of the gauge.  Use the concepts of time, distance, and
shielding when developing a method to limit public dose.  Decreasing the time spent near a
gauge, increasing the distance from the gauge, and using shielding will reduce the radiation
exposure.  The most effective way to limit public dose is to prevent members of the public from
entering areas where gauges are used or stored.  This may be accomplished by administrative or
engineering controls.

Administrative controls include training and warning signs.  In cases where gauges are located in
hostile environments (e.g., high temperatures, caustic chemicals, etc.), warning signs may be
difficult to maintain so mandatory training programs may be necessary to caution employees.

Engineering controls reduce radiation levels in areas that are accessible to the public.  Shielding
the gauge with a protective barrier (e.g., using brick, concrete, lead, or other solid walls) or
placing the gauge within an enclosure to prevent access to higher radiation levels are examples
of engineering controls.  See Figure18.
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Figure 18  Limiting Public Dose.  When dose rates in an area are high enough that a member of the public
could receive a dose in excess of 0.02 mSv (2 mrem) in any one hour or 1 mSv (100 mrem) in a year, licensees
must take additional measures to prevent public access to these higher dose rates, such as building enclosures
around the gauges.

Public dose can be estimated in areas near the gauge by using radiation levels determined during
initial surveys and applying the "inverse square" law to evaluate the effect of distance on
radiation levels and occupancy factors to account for the actual presence of members of the
public.  See Appendix M for an example.

If, after making a public dose estimate, the conditions used to make the evaluation change (e.g.,
changes the location of gauges, changes the type or frequency of gauge use, adds gauges,
changes the occupancy of adjacent areas), then the licensee must perform a new evaluation to
ensure that the public dose limits are not exceeded and take corrective action, as needed.

During inspections, licensees must be able to provide documentation demonstrating, by
measurement or calculation, that the TEDE to the individual likely to receive the highest dose
from the licensed operation does not exceed the annual limit for individual members of the
public.  See Appendix M for examples of methods to demonstrate compliance.

Response from Applicant:  
Provide a statement that:  “We will maintain documentation (calculations and/or measurements)
to show that any member of the public does not exceed a radiation dose of 100 mrem per year
and do not exceed 2 mrem in any one hour in an unrestricted area.” The applicant is not required
to submit a response to the public dose section during the licensing phase.   This matter will be
examined during an inspection.  See Appendix M for more detailed instructions on how to make
a public does evaluation and document the evaluation.
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